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WE CLAIM: 



irr* An optical transmitter comprtsingr 



a Mach-Zehnder optical modulafoThav^^an RF input port, a bias voltage input 
port, an optical carrier input port and an optipaToutput port; 

a wavelength division rmtolexep^^DM) haVing two input ports and an output 



sai 



earn 



joit of said Mach-Zehnder optical 
it wavelengths coupled to said input 



port, the output port coupled to 
modulator; and 

two opticakcarrier sburces having dif 
ports of said WDM^ 

'z. The optical transmitter as recited in claim 1, further including a bias control 

circuit^cttq»led^3^ port -: - 

The transmitter as recited in claim 1 , wherein said bias control circuit includes 
pair of photoHftectors and a wavelength division multiplexer (WDM). 

4. Isjie transmitter as recited in claim 3, wherein said WDM and said pair of 
photodetectors are coupled to said optical output port of said Mach-Zehnder modulator. 

5. The optical transmitt^^t^cited in claim 1, wherein said two optical carrier 
sources are provided by lasersJ^Vn^^ wavelengths. 

6. ^nig optical transmitter's recited in claim 4, further including means for 
dithering the Macftfeehnder modulator bias voltage. 

7. The optical transmitter as reci^ed^daim 1, further including an optical 
amplifier coupled to said output port of sakp^cl^Zehnder modulator. 

An analog demodulator comprising: 
a v^velength division multiplexer (WDM) having an input port for receiving 
optical signals fro^j a single optical link having multiple wavelengths and separating the 
wavelengths at it^biltou^/ports; 

a plurditwof photodetectors said photodetectors coupled to said output ports of 
said WDM such that eacB\photodetector is coupled to an output port of said WDM having a 
different wavelength signal *\and 

a summing junctflsm for summing the outputs from said photodetectors. 
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1 9. \he optical demodulator as recited in claim 8 further including an optical 

2 amplifier for amplifying the input signals to said demodulator forming an optical receiver. 

1 10. An optical system comprising: 

2 an optical transmitter, said optical transmitter including an optical modulator for 

3 modulating an RF inpu\ signal onto an optical carrier signal having multiple wavelengths and 

4 defining an RF modulafed^tical signal; 

5 an optical reKtVer for demodulating said RF modulated optical signal and 

6 providing an RF outpursigial; and 

7 an optical linkconnecting said optical transmitter and said optical receiver. 

1 11. The opticaKsystem as recited in claim 10, wherein said optical link is a fiber 

2 optic cable based link. 

1 12. The optical system as recited in claim 10, wherein said optical link is in free 

2 space. \ 

1 13. Vhe optical system as recited in claim 10, wherein said optical modulator is a 

2 Mach-Zehnder modklator having an RF input port, a bias voltage input port, an optical carrier 

3 input port, and an optical output port. 

1 ^y^^^ ^ e °P^ ca ^ s y stem as raited in claim 13, wherein saidoptieai^ansmitter 

2 includes a wavelength division multiplexer (WDM) and saidoptieaTcarrier signal having 

3 multiple wavelengths is formed from a plurality ofpaifier signals having different wavelengths 

4 for providing an optical carrier signal to said-tJptical carrier input port of said Mach-Zehnder 

5 modulator, said optical transmittepal^o including a plurality of sources of carrier signals at 

6 different wavelengths whjj&hfare applied to said WDM. 

1 l^^Tlie optical system as recited in claim 14 further including a bias control 

2 circjjitr^said bias control circuit applied to said bias voltage input port. 

1 J6. The optical system as recited in claim 15, wherein said bias control circuit 

2 includes a waveitength division multiplexer (WDM) and a pair of photodetectors. 

1 17. Tttie optical system as recited in claim 16, wherein said WDM and said pair 

2 of photodetectors are\coupled to said output port of said Mach-Zehnder modulator. 
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18. The optical system as recited in claim 17, wherein said optical repetfver 
includes a wavelength division multiplexer (WDM) for receiving said RF modulated optical 
signal and demultiplexing said RF modulated optical signal into separate^wavelength signals 
and a plurality of photodetectors coupled to said WDM for photo^erccting the separate 
wavelength signals separately and generating corresponding>rfiultiple photodetector current 
signals, said optical receiver also including a summjpgjunction for summing said 
photodetector currents. 

19. The optical system asj^€ited in claim 18, further including one or more 
optical amplifiers. 

20. The opticaJ^System as recited in claim 19 wherein said one or more optical 
amplifiers are connect^^Ho one or the other of said optical transmitter and said optical 
receiver. 

The optical system as recited in claim 20, including at least two optical 
amplifiers^ one optical amplifier connected to said optical transmitter and one optical amplifier 
conneaed to said optical receiver. 



22r--?^m^5pficartransmitter comprising^ 
a Mach-Zehnder optical modtflaj^having an RF input port, a bias voltage input 
port, an optical carrier input port and^j^ticau^ port; and 

means for providingxtwo opticah^mrces having different wavelengths. 
23. The optic^Kransn|itter as reciter in claim 22, wherein said providing means 
includes a single lasep^^hich produces two optical earners having different wavelengths. 

W^Tho optical transmitter^asjedited in claim 22, wherein said providing means 
includes gk^a^eteng th division multip lexer an d two opti c a l e arner sources. 
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